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Introduction to Catchment Management Planning
1.0 The water environment is increasingly becoming a focus
for a variety of uses and activities. As "Guardians of 
the Water Environment" the National Rivers Authority 
(N.R.A.) is responsible for safeguarding and improving 
the natural water environment in England and Wales. The 
nature of its responsibilities are wide reaching and 
include:-
Control of Pollutions including the 
maintenance and improvement of the quality of 
rivers, groundwater and coastal water
Flood Defence, the protection of people and 
property
Flood Warning
Effective management of water resources
Maintenance and improvement of fisheries
Conservation of the natural water environment
Promotion of water based activities such as 
recreation and navigation
Catchment Management enables the NRA to use its authority and work 
with others to ensure that these waters are protected and where 
possible improved for the benefit of future generations.
The Catchment Management Plan (C.M.P.) will enable the NRA to 
summarise the present status of the catchment, identify the main 
issues and present its vision of the future. It will provide a
strategic policy framework for it's Management and influence decision 
making leading to improvements in the water environment.
In drawing up the CMP the NRA will endeavour to accommodate the 
reasonable requirement of all the parties concerned having due regard 
to the relative importance of the issues and uses involved so that 
the final plan is a concensus seen as:-
"an agreed strategy for realising the environmental potential of a 
catchment within prevailing economic and political constraints."
Externally the plan will provide the means of communicating the 
N.R.A. vision and should influence planning authorities to control 
development so as to avoid conflict with N.R.A. objectives and 
Initiatives through Town and County Planning liaison.
The N.R.A. have an ongoing programme for producing C.M.Ps nationally 
and in the Northern part of the North West region the first plan is 
for the River Derwent and Cumbria Coast, to be produced by April
1993, however, due to pressure for development within the sub 
catchment of the Rivers Ehen and Calder the information gathering and 
management options needed to be identified and clarified before that 
date and for this reason it was decided to produce this document in 
the form it is.
Therefore, this draft sub catchment management plan consolidates the 
policies, objectives and options for the Rivers Ehen and Calder 
catchments and comments are invited before the plan is finalised.
The issues and options are presented as initial thoughts of the North 
West Region of the N.R.A. and do not constitute policy statements at 
the present time. Following the consultation period all comments 
will be drawn together and considered when drawing up the final 
Action Plan.
This plan will then be incorporated into the River Derwent Cumbria 
Coast Catchment Plan scheduled for completion in 1995.
3.1 PLANNING AND DEVELOPMENT CONTROL
3.1.1 General
It is important to consider such development on housing, 
industry and commerce when looking to future uses within 
a river catchment. The N.R.A. is a statutory consultee 
under the planning legislation and advises county and 
local authorities on development proposals which may have 
an input on aspects relevant to the N.R.A.
The N.R.A. seeks to pursue it's aims and policies in 
relation to development through the planning consultation 
process and contributes not only to pecific planning 
application determinations but to cavity structure and 
district local plan. These plans identify policies
against which the planning authorities consider 
development proposals and whilst the final decision on 
planning matters rests with the planning authority, 
government guidelines advise on the need to take into 
account the N.R.A's concern in determining any proposal.
Irrespective of whether or not planning approval is 
granted, the N.R.A. may use it's own statutory powers to 
control the nature and extent of development proposals.
3.1.2 Local Perspective
The Ehen - Calder sub catchment is situated in the county 
of Cumbria and is wholly within the Copeland Borough 
Council's administrative area. However, part of the 
area lies within the Lake District National Park and, 
therefore, the Lake District Special Planning Board are 
involved in the planning process and have certain powers 
which the District Council do not have in this respect. 
In practice all three Planning Authorities mentioned tend 
to consult the N.R.A. on virtually all development as 
there will be potential for impact on the Authority's, 
interests from most development e.g. disposal of 
effluent, risk of flooding etc.
Where a proposed development will have an unacceptable 
input on the water environment and those effects cannot 
be satisfactorily mitigated using the Authority's own 
statutory powers then the Authority will OBJECT to the 
development.
In other cases the Authority will seek to use planning 
controls to ensure that development incorporates measures 
that will protect the water environment.
Examples are
* On site storage to reduce the potential for
flooding from increased surface water runoff from 
new development in areas of known problems.
* Satisfy itself that sewerage systems can cope with 
additional loading from new development to avoid 
increased frequency of operation of storm overflows 
and their damaging effect on river water quality.
* Secure bunding and containment arrangements where 
oil/chemical storage tanks are involved to prevent 
future spillages from discharging via surface water 
drains to a watercourse.
* Car Parks over 0.5 hectare incorporate an oil 
interceptor to reduce the risk of oil contaminated 
discharges via surface water drains to 
watercourses.
* Only in exceptional circumstances will the N.R.A. 
allow water courses to be culverted.
This avoids destroying natural habitats.
CONSTRAINTS TO DEVELOPMENT
There are a number of constraints to development which
have to be assessed when considering new land use
proposals.
* Flood risk areas
* Priority pollution problems
* SSSI's/SBI's
* Aquifer protection areas
* Main river
OBJECTIVES
In commenting on development proposals the N.R.A. seeks
to: -
* Protect the water environment from any detriment.
* Protect surface and groundwater resources from 
pollution and derogation.
* Protect new development from the risk of flooding 
and existing properties from any worsening of flood 
risk due to new development.
* Conserve and enhance the water environment in 
conjunction with development and prevent harm.
* identify increased demands for N.R.A. services such 
as flood alleviation and the provision of water 
resource.
* protect existing water based recreation and promote 
new schemes.
* To protect existing N.R.A. installations from any
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detrement due to development.
* protect the N.R.A's own land and estate interests.
AIMS
The Authority aims to achieve these objectives by seeking
to influence:-
1. Planning policies formulated by local authorities 
in the production of their Development Plans.
2. Planning Authority and DOE decisions on individual 
sites when planning applications are submitted for 
their development or redevelopment.
3. Developers at the pre-application stage of the 
planning process.
3.2 CONSERVATION
3.2.1 General
This use relates to:-
the protection of flora and fauna, archaeology and 
landscapes within the river corridors and 
associated wetlands.
the protection of areas formally designated as 
being of very high conservation value and having 
statutory protection, e.g. Sites of Special 
Scientific Interest (S.S.S.I.s).
the protection of valuable sites which are 
designated but do not have statutory protection, 
e.g. Sites of Wildlife Importance (S.W.I.s).
the protection of wildlife habitats within the 
river corridor, including physical and 
geomorphological features such as earth cliffs, 
actively meandering channels with areas of erosion 
and deposition, riffle/pool structures.
the N.R.A. has a statutory duty to further, enhance 
and where appropriate, promote the conservation of 
the aquatic environment. This applies to all its 
own functions and third parties (through 
consultations and consents). The N.R.A. also has 
a duty to protect designated sites.
Practical guidance in respect of the N.R.A's 
environmental duties is given in the Code Of 
Practice on Conservation, Access and Recreation, 
under Section 18 of the Water Resources Act.
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3.2.2. WILDLIFE
The Ehen/Calder catchment has contrasts in its 
character which affects the ecology and 
conservation interest of its river corridors.
Its rivers rise amongst acid upland fells in the 
east of the catchment, typically without any 
obvious signs of recent agricultural improvement. 
This upland area is dominated by acid grasslands 
and heath vegetation, with heather moorland at 
lower altitudes. It contains one of the best West 
Cumbrian assemblages of upland breeding birds.
The little broad leaved woodland that remains in 
the catchment, tends to be associated with river 
corridors in their middle reaches. Many of these 
are scheduled ancient woodlands and typically 
contain hazel, birch and oak. Some are regionally 
important for their lichen communities.
Ennerdale Water is a nutrient poor lake, second 
only to Wastwater in its low productivity. It is 
relatively undisturbed except for a high percentage 
catchment conifer afforestation, which impacts on 
the lake. It supports a characteristic freshwater 
fauna and flora of national importance which 
includes nationally and locally rare species e.g. 
arctic char and three species of crustacea found no 
where else in England.
Towards the coast, the rivers flow through improved 
agricultural land and typically have been subject 
to improvement works leading to limited corridor or 
specific species interest.
The nationally rare Natterjack Toad is found at 
several sites on the coast with the breeding sites 
associated with river corridors at 2 of them.
Another nationally rare species is found in the 
River Ehen, the freshwater pearl mussel.
The conservation value of the river corridors and 
associated aquatic environment in this catchment is 
highlighted by the numbers of designated sites of 
ecological value associated with them.
There are 11 designated S.S.S.I.s and all of these 
have some association with the water environment. 
Similarly, of the 32 S.W.I.s. 25 are associated 
with the aquatic environment.
The boundaries of all known sites are shown on Map 
3 for reference.
3.2.3 HERITAGE
The River Ehen/Calder catchment incorporates many 
sites and areas of local and national importance.
The boundaries of these are shown on Map No. 4. the 
upper reaches of the Ehen and Calder fall within 
the Lake District National Park. The Nation Park 
is one of ten In the country and is a sensitive 
area of high landscape, conservation and amenity 
constraints are administered by the Lake District 
Special Planning Board (LDSPB).
The National Park has also recently been designated 
as an Environmentally Sensitive Area (ESA). This 
system, instigated under European Sensitive Area 
(ESA). This system, instigated under European
Community legislation is designed to grant aid 
farmers to manage their land in an environmentally 
sympathetic way and to conserve particular 
landscapes. This also Includes management of
water based habitats and restricted use of 
chemicals and fertilizers.
All of the catchment falls within the Copeland 
District. Copeland District Council have
designated Areas of Great Landscape Value (AGLV), 
amended for protection by the local structure plan 
Those relevant to the Ehen/Calder catchment are the 
well wooded landscape west of the A595 between 
Gosforth and Calder Bridge, the valleys of Lingla 
Beck and the River Ehen, the coastline from St. 
Bees Head to Braystones and the High Park and 
Moorside plateau (on the catchment boundary).
In several area, individual or groups of trees of 
particular landscape value are protected by tree 
preservation orders. A number of these are
associated with river corridors.
The Ehen/Calder catchment is rich in areas of 
archaeological interest. both Scheduled Ancient 
Monuments (SAMS) and various non-designated sites 
and find sites.
NB AWAITING INFO TO COMPLETE THIS SECTION
Special planning and land use rules operate on SAMS 
and local councils also keep a register of other 
sites of interest worthy of protection.
There are 15 SAMS in the catchment, including
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RIVER EHEN/CALDER SUB CATCHMENT MANAGEMENT PLAN
2.0 DESCRIPTION OF CATCHMENT
2.1 General
The Rivers Ehen and Calder have two adjoining catchments 
in West Cumbria with similar features which have been 
linked together for the purpose of producing this joint 
sub Catchment Management Plan.
The River Ehen, the more northerly catchment, rises on 
Great Gable at an elevation of 899m in Central Lakeland 
and flows west then south to join the Irish Sea at 
Sellafield.
Following the course of the river the catchment is 38km 
long from Great Gable to the sea, making an average fall 
of 23.6m/km which,in hydraulic terms, is steep.
Ennerdale Water is within the catchment and has a surface2
area of approximately 3.1km . The level of the outlet 
control weir is 110.2m A.O.D. and the lake has a maximum 
depth in excess of 40m. The control weight Is located 
15km from the river source. Above Ennerdale Water the 
River Ehen's principal tributary is the River Liza.
The catchment is L-shaped with the River Ehen itself 
emerging from the Lake District in a narrow U-shaped 
glacial valley as it flows westward. The principal
tributary downstream of Ennerdale Water is the River 
Keekle which flows in a southerly direction before 
joining the River Ehen at Cleator.
o
The total catchment area is 168KM . The upper
catchment is typical of Lakeland with steep valley sides 
used for agricultural purposes, mainly sheep grazing and 
rearing.
At Cleator Moor the catchment becomes more industrial 
with industry centred on villages and towns such as 
Frizington, Cleator Moor and Egremont.
The flood plains are restricted to the narrow valley 
bottoms where the principal land use remains agricultural 
but with the emphasis changing to dairy and beef 
production.
The main tributaries of the River Ehen are: -
Upper Catchment:- River Liza, Croasdale Beck and
Windergill Beck (above Cleator 
Moor).
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Lower Catchment: Lingla Beck, Dub Beck, River Keekle,
Black Beck and Kirk Beck.
The River Calder, the southerly catchment, rises on 
Boathow Crag at an elevation of 500m and flows to join 
the Irish Sea at the confluent with the River Ehen on 
Sellafield Beach.
The Catchment is 17km long from its source having an 
average gradient of 29.4m/km. However, its principal 
tributary, Worm Gill has an average gradient of 43.4m/km.
There are no lakes within the catchment which is bulbous 
shaped. Again the upper catchment is a typically steep 
sided Lakeland valley. South-west of the point where 
the channel passes under the A595 road at Calder Bridge 
the river flows within a wider valley for the last 5km to 
the sea.
o
The total catchment area is 61km . The upper catchment 
is used for agricultural purposes mainly sheep grazing 
and rearing. The lower catchment is totally dominated 
by the British Nuclear Fuels Limited plants at Sellafield 
and Calder Hall. The main channel of the River Calder 
passes through the centre of this industrial complex.
To the south is Seascale which is the only village of any 
size within the catchment of the River Calder.
The main tributaries of the River Calder are:-
Caisfell Beck, Worm Gill, Latterbarrow Beck and Newmill 
Beck.
Also included in the Catchment Management Plan is 
Whitriggs Beck, a small watercourse which discharges into 
the sea at Seascale. Its catchment area is 4.4km^.
The upper catchment is agricultural with the last 500m 
taking the drainage from Seascale village.
2.2 Transport
This part of West Cumbria is Isolated from the principal 
road arteries of North West England.
The main trunk road through this part of Cumbria is the 
A595 which runs from Greenodd to Carlisle. The only 
other A class road Is the A5086 Egremont to Cockermouth 
road.
The A595 has recently been improved by the construction 
of the Egremont By-Pass.
The Cumbrian Coast Railway line from Carnforth to
n  ^-P c; o
Carlisle passes through the catchment and remains within 
200m of the coastline on its entire route.
2.3 Geology 
River Ehen
The upper catchment consists of a mixture of 
predominantly Skiddaw slates and to some lesser extent 
limestone. The lower catchment changes to St. Bees
sandstone.
River Calder
The upper catchment is again Skiddaw Slate which changes 
to the Borrowdale Volcanic Series before changing to St. 
Bees sandstone at the coast.
2.4 Major Services
Major services within the catchment are:- 
British Gas
Cleator - Egremont - Seascale Medium Pressure Gas Main 
300mm diameter.
Barrow - Sellafield Gas Medium Pressure 300mm diameter. 
NWW pic Water Supply
Ennerdale to Whitehaven varies 33"diameter to 
21"diameter.
Electricity
a) Calder Hall 0/H. H.V. lines to Whitehaven
b) Calder Hall 0/H. H.V. line to Millom
2.5 Summary Key Details
2.5.1 Catchment Details
River Ehen 168km2
River Calder
Whitrigg Beck 4.4km2
Total 233.4km2
Topography Min. level 0m A.O.D.Max level 
899m A.O.D.
Geology Upper Ehen and Calder
SkiddaW Slate
Lower Ehen and Calder - St 
Bees Sandstone
2.5.2 Administrative Details
County Council: Cumbria County Council 
District Council:- Copeland Borough Council
N.R.A.: North West Region, North
Area
Water Companies:- North West Water pic
Gas:- British Gas, Northern Gas Region
Electricity Supply:- Norweb
2.5.3 Main Towns and Population
Egremont 7,700
Cleator Moor/Cleator 7,700 
Seascale 1,800
Beckermet 3,000
Frizington 2,500
(latest figures available from 1991 census)
2.5.4. Water Quality
(a) River Water Quality in 1992 using the National 
water Council Classification System.
Class 1A (Excellent) 73.9km
Class IB (Good) 15.4km
Class 2 (Fair) 19.2km
Class 3 (Poor) 2.6km
Class 4 (Bad) 0.0km
(b) Sampling points
Chemical Biological 
River Ehen 18 13
River Calder 9 5
o-o 11 nf Sft
N.W.W. pic
(c) Sewerage Discharges Number
Sewerage Treatment Works 9
Sewerage systems and Pumping
Stations 9
Crude Discharges (Sea) 3
(d) Waste Disposal Sites 8
(e) Trade Effluent discharges 10
(f) Number of incidents of Pollution (All categories) 
1988 1989 1990 1991 1992 
38 50 91 46 67
2.5.5 Water Resources
WATER RESOURCES - SUMMARY OF ASSETS
Number of River Gauging Stations - 3
Number of Peak Level Recorders - 9
Number of Observation boreholes - 20
Number of Rainfall recording sites - 10
2.5.6 Flood Defence and Land Drainage (Main River Only)
Length of Designated Main River 61.4km (water- courses 
where N.R.A. has permissive powers to carry out work).
The Cumbria Coastal Railway line forms the sea defence 
barrier for 12km from St. Bees to Seascale.
2.5.7 Fisheries
FISHERIES INFORMATION - EEC DESIGNATED SALMONID WATERS 
Rivers Ehen and Liza (including tributaries) - 60.9KM 
River Calder (including tributaries) - 39.5KM
N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
N R A  r i v e r  E H E N / C A L D E R  C A T C H M E N T
P O P U L A T I O N  A N D  C O M M U N I C A T I O N S
A  C l a s s  r o a d  
E g r e m o n t '  b y  * p a s s  
M in o r  r o a d s
C u m b r ia n  C o a s t  R a i l w a y  L in e  
P o p u l a t i o n  c e n s u s  1 9 9 1  
N a t io n a l  P a r k  B o u n d a r y
M A P  N o
N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
N R A  R I V E R  E H E N / C A L D E R  C A T C H M E N T
C O N S E R V A T I O N  
C O N S E R V A T I O N  E C O L O G Y
L a r g e  S i t e  o f  S p e c i a l  S c i e n t i f i c  I n t e r e s t  
S i t e  o f  S p e c i a l  S c i e n t i f i c  I n t e r e s t  
L a r g e  S i t e  o f  W ild l i f e  I n t e r e s t  
S i te  o f  W ild l i f e  I n t e r e s t  
L a r g e  S i t e  o f  A n c i e n t  W o o d l a n d  
S i t e  o f  A n c ie n t  W o o d la n d
M A P  N o
NATIONAL RIVERS AUTHORITY
NORTH WEST REGION
RIVER EHEN/CALDER CATCHMENT
CONSERVATION 
CONSERVATION HERITAGE
National Park Boundary 
Tree preservation order(s) 
Scheduled Ancient Monuments 
Conservation area
Regionally important 
geological sites (RIGS)
MAP No
cairns, stone circles, a round barrow, mediaeval 
moated site and castle remains.
The centres of Beckermet and Egremont are 
designated as Conservation Areas. Such areas are 
designated for their special historic, 
architectural, archaeological or other visual 
interest. Trees within Conservation areas also 
automatically protected by tree preservation 
orders.
At the time of publication, a working party is in 
the process of designating Regionally Important 
Geological Sites (RIGS) in Cumbria. Six of these 
occur in the catchment; Latter Barrow. Mousegill 
Quarry, Stockhowhall Quarry, River Keekle 
diversion, Keltonfell Top and Kinniside Lead Mine.
CONSERVATION CLASSIFICATION
The rivers and waters of the Ehen/Calder catchment 
have been classified as to their existing 
conservation interest on a scale of 1 to 5. In 
the absence of full river corridor survey, this has 
been done by combining the results of a walk-over 
survey and documentary evidence from a variety of 
sources.
Class 1
Class 2
Class 3
Areas of National conservation 
importance by virtue of the presence of 
a Nationally designated site (eg SSSI, 
SAM) or an endangered species (Schedule 
5 & 8 Wildlife and Countryside Act 
1981).
Areas of Local conservation importance 
by virtue of the presence of a locally 
designated site (eg SWI) or locally 
rare species. In addition, those
areas providing a wide variety of 
habitat and a natural river corridor 
will also be designated class 2
Areas with limited conservation 
interest (eg previous unsympathetic 
river management), but do contain 
features of interest.
Class 4 Areas with poor conservation interest.
Class 5 Areas with effectively no conservation 
interest (eg culverts).
The results of this classification survey are shown 
on Map 5 for reference.
C O N S E R V A T I O N  
C O N S E R V A T I O N  C L A S S I F I C A T I O N
N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
N R A  R I V E R  E H E N / C A L D E R  C A T C H M E N T
ENVIRONMENTAL QUALITY AND POLLUTION CONTROL
3.3. Sewage Treatment Works
3.3.1 Map No. 6. identifies a number of sewage treatment plants
covering the catchment. Their relatively large number 
have come about because of the spread of small pockets of 
population and the lack of regional works to serve all 
locations. In recent years however there has been a 
strategy to abandon small works and direct flows to major 
drainage catchments. At Cleator, the village of
Frizington and Windergill have already been taken Into 
the system whilst other such as Parkside, Windergate and 
Arlecdon are likely to go In the next few years.
The other major sewerage catchment is at Egremont 
outfalling to the sea. This has taken in the village of 
Beckermet in recent years although other could be 
embraced in the longer term such as Nethertown.
The small population of the area compared with the 
relative abundance of surface water means sewage 
discharges are not particularly critical except for the 
Cleator Works where the need for works extension has been 
highlighted to the water company.
The river Calder catchment is even more sparsely 
populated and. no contentious sewage discharges occur on 
the catchment at all.
Reference to Sea Outfalls will be referred to in the 
section covering Beaches and Coastal Waters.
3.3.2 Trade Effluent Discharges
Trade wastes are also discharged throughout the catchment 
and Map No. 7 shows their location. Effluent figures 
vary widely from straight cooling water through to plant 
and wash waters to process waters. All are consented 
and can largely be controlled by effluent discharge 
consent conditions. However, special circumstances 
pertain on the River Calder. (see ..... )
Mineral extraction for a variety- of materials continues a 
long tradition throughout the catchment.
The upper catchment tends to be on a hard rock geology 
with thin overlying soil. Streams here tended to be 
naturally acidic and in some areas such as the River Liza 
catchment are exacerbated by Forestry activities which 
have tended to seek out these low value lands. Their 
competition is with sheep farming which also uses the 
rough pasture of the upper catchments. The latter does 
not have a water quality impact although the existence of
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N o r th  W e s t  W a te r  L td .c ru d e  s e w a g e  d i s c h a r g e s
N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
R I V E R  E H E N / C A L D E R  C A T C H M E N T
E N V I R O N M E N T A L  Q U A L I T Y  
T R A D E  E F F L U E N T  D I S C H A R G E S
T r a d e  e f f l u e n t  d i s c h a r g e s
N o r th  W e s t  W a te r  L t d . - w a t e r  t r e a t m e n t  p la n t
B a r d o n  R o a d s t o n e - q u a r r y
B r i t i s h  C o a l  -  o p e n  c a s t  c o a l  s i t e
RM C S e r v i c e s - c o n c r e t e  w o r k s
K a n g o l  L td .-  c o o l in g  w a t e r
B N F  P i c - w a t e r  t r e a t m e n t  p la n t
B N F  P ic .(6 )  -  t r a d e  e f f l u e n t / c o o l i n g  w a te r
B N F  P i c . ( 5 ) - t r a d e  e f f l u e n t
BN F P ic  -  s u r f a c e  w a t e r
B N F  P ic  -  t r a d e  e f f lu e n t
numerous sheep dips on the catchment always presents a 
potential problem.
Land at lower altitude is predominated by dairy farming. 
Farmsteads are a source of slurry band silage and these 
are the source if the majority complaints within the 
catchment (see Appendix...)
3.3.3 Waste Disposal Sites - (Map No. 8)
Several waste disposal sites exist and an ever greater 
number of closed ones. Traditionally wastes for
domestic refuse and industrial waste were present but 
these are now closed and extant.... sites are licenced for 
less contentious materials. The catchment's most
difficult problem is that of a former deep mine spoil 
heap which grossly affects the River Keekle for several 
miles. '
The site at Drigg however, receiving radioactive waste is 
of national/international importance. Leachate is
collected and audited before being discharged to an 
appropriate location in the Irish Sea (long sea outfall).
New industry tends to be directed towards purpose built 
industrial estates where sewerage facilities tend to be 
drained on a separate system, curtailing any extra 
columetric overload on the receiving sewage works. 
Surface water however drains directly to watercourses and 
these surface water outfalls can represent potential 
problems when spillages and cross connections occur at 
these locations either from urban conurbations or 
industrial estates.
2.3.4. Coastal Issues
The estuarine waters and coastal fringe of the catchment 
has been excluded from this exercise, although necessary 
in the complete plan. In water quality terms this
includes several issues associated with British Nuclear 
Fuels site at both Sellafield and Drigg. In addition 
there are bathing water beaches at Sellafield Braystones 
and St. Bees along with crude outfalls, all influenced by 
the Urban Waste Water Treatment Directive.
These topics will be discussed in the full catchment plan 
to be produced at a later date.
3.3.5 River Classification and Sampling points
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N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
N R A  R 1 V E R  E H E N / C A L D E R  C A T C H M E N T
E N V I R O N M E N T A L  Q U A L I T Y  
W A S T E  D I S P O S A L  S I T E S
I n e r t  t ip  s i t e s ,  w a s t e  t r a n s f e r  s t a t i o n s  a n d  
c iv ic  a m e n i ty  s i t e s  T h e r e  a r e  c u r r e n t l y  n o  
r e f u s e  s i t e s  o p e r a t i o n a l  w i th in  t h e  c a t c h m e n t .
M in e  s p o i l  h e a p s  O a t l a n d s  a t  t h e  t o p  e n d  of 
t h e  R iv e r  K e e k le  h a s  b e e n  le v e l le d  a n d  l a n d s c a p e d
M A P  N o
E N V I R O N M E N T A L  Q U A L I T Y  
C H E M I C A L  S A M P L I N G  P O I N T S
N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
N R A  R I V E R  E H E N / C A L D E R  C A T C H M E N T
H  C h e m ic a l  s a m p l e  p o in t
M A P  N o
N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
N R A  R I V E R  E H E N / C A L D E R  C A T C H M E N T
E N V I R O N M E N T A L  Q U A L I T Y  
B I O L O G I C A L  S A M P L I N G  P O I N T S
B i o l o g ic a l  s a m p l e  p o in t
M A P  N o
N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
R I V E R  E H E N / C A L D E R  C A T C H M E N T
E N V I R O N M E N T A L  Q U A L I T Y
R I V E R  W A T E R  Q U A L I T Y  -  
P R E S E N T  C L A S S I F I C A T I O N
1 9 9 2  R iv e r  W a te r  Q u a l i ty
7 3 - 9 k m  c l a s s  1A 
1 5 - 4 k m  c l a s s  1 B 
1 9 .2 k m  c l a s s  2 
2 . 6 k m  c l a s s  3
M A P  N o
As with all river systems, the catchment is comprised of 
the full range of water courses, from the small sometimes 
dry ditch to the large main river. All of these are 
covered by the pollution control legislation but only the 
principal ones monitored with any regularity. The fact 
that many discharges go to un-classified stretches does 
not downrate their importance but clearly there needs to 
be balanced effort. This effort is placed on screening 
a number of strategic points fairly regularly to ensure 
the Authority knows the quality of the river without 
ambiguity; a large number of points screened infrequently 
would give a less satisfactory picture.
Map No's 9 and 10 shows the locations chosen for chemical 
and biological monitoring respectively. An annual
review of the data acquired from these points establishes 
any changes in river quality over that stretch of river. 
Map No. 11 shows the classified stretches, their present 
grading and a summary of lengths of river in each class.
3.4 FISHERIES
3.4.1 Present Situation
The rivers Ehen and Calder drain a Catchment of 
approximately 168 sq km of predominantly agricultural 
land. In its head waters above Ennerdale the River Ehen 
Catchment includes the River Liza.
The upper reaches of both rivers are of poor nutrient 
status and generally of low productivity in fisheries 
terms, with both areas being affected by acid rain to 
some degree. This is most pronounced in the River Liza 
above Ennerdale Lake.
The Ehen and Calder are principally migratory salmonid 
fisheries, although there is a small stock of rough trout ~)
in the rivers, and an important stock of lake trout in 
Ennerdale. To assist the passage of migratory fish over 
obstacles there are two fish passes in the catchment, one 
of which, will incorporate an automatic fish counter.
This is shown on map number 11. Shown on map 12 are the 
principal spawning and nursery areas for salmonids.
As would perhaps be expected, both rivers are fished 
primarily for salmon and sea trout and Ennerdale is noted 
for its lake trout and arctic char. Figures 1 and 2 
show rod and line catch returns for both rivers from 1968 
- 1991.
The char of Ennerdale are quite distinct from other 
populations of char found in the Lake District and to a 
large extent reflect the geological history of the 
Ennerdale area. Research work carried out by the
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N O R T H  W E S T  R E G I O N
N R A  r i v e r  E H E N / C A L D E R  C A T C H M E N T
F I S H E R I E S  
P R I N C I P A L  S P A W N I N G  
A N D  N U R S E R Y  A R E A S
P r i n c i p a l  s p a w n i n g  a n d  
n u r s e r y  a r e a s
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SALMON AND SEA TROUT CATCH RETURNS. 
RIVER CALDER - ROD AND LINE.
S A L M O N  A N D  S E A  T R O U T  C A T C H  R E T U R N S .
R IV E R  EH EN  -  ROD AND L I N E .
Institute of Freshwater Ecology Indicated their special 
status.
The N.R.A. undertakes monitoring work such as electro- 
fishing surveys and makes use of automatic fish counters. 
Map 11 also shows density categories of salmonids 
(obtained from electro-fishing survey data).
Apart from Ennerdale, there are two other significant 
still waters in the area, Meadley Reservoir and Longlands 
Pond, that are utilised for angling purposes. Both are 
managed as put and take trout fisheries.
There is limited coarse fishing in the area, principally 
at Braystones Tarn.
There are a number of angling associations based in the 
catchment. Egremont and District Angling Association 
and Wath Brow and Ennerdale Angling Association are based 
on the River Ehen, with Calder Bridge AA, Haile AA and 
SASRA (BNFL) based on the River Calder.
Liaison with anglers, riparian owners and associations 
occurs informally and formally. Informally, fisheries 
staff are regularly in contact with anglers and other 
interested parties while going about their duties. On a 
more formal basis, liaison is maintained via the South 
West Cumberland Fisheries Association which has local 
angling association representatives. This is turn has a 
representative on the Regional Fisheries Advisory 
Committee.
3.4.2 CATCHMENT OVERVIEW : FISHERIES INFORMATION
EEC DESIGNATED SALMONID WATERS
RIVERS EHEN AND LIZA (INCLUDING TRIBUTARIES)
60.9km
RIVER CALDER (INCLUDING TRIBUTARIES) - 39.5km
3.5 FLOOD DEFENCE
3.5.1. General
Flood defence relates to the provision of appropriate 
defences for people and property against flooding from 
rivers and the sea. It also includes the provision of 
land drainage for agricultural areas within river valleys 
where the level of the water table Is of vital 
importance. Normally flooding is a result of extreme 
climatic conditions such as very heavy rainfall and 
severe depressions causing tidal surges. Flood events 
are described in terms of the frequency at which, on 
average, a certain severity of flood is exceeded. This 
frequency is usually expressed as a return period (e.g. 1
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in 50 years).
The effectiveness of flood defences can be measured in 
terms of the return period up to which they prevent 
flooding. Different types of land use, for example, 
urban areas and pasture land, require different levels of 
flood defence
For the purpose of management, certain reaches of the 
river are formally designated as statutory Main River, 
See Map No. 13. On Masin River the N.R.A. have special 
powers under the Water Resources Act (1991) to carry out 
works or control the actions of others. Any proposal 
that could interfere with the bed or banks or obstruct 
the flow in the river requires formal consent from the 
N.R.A. Under the Land Drainage Act, 1991, the N.R.A. 
also have a general duty to oversee, and have powers to 
control significantly obstructive works on any 
watercourse.
The responsibility for the maintenance of any watercourse 
normally rests with the riparian landowner whose 
ownership, as a general rule, extends to the centre line 
of any such river. However, the N.R.A. has permissive 
powers to construct alleviation schemes and to deal with 
emergencies. The maintenance work priority is to keep 
in good order past flood alleviation and drainage schemes 
to ensure they function as required.
Works carried out for flood defence often conflict with 
other river uses - notably Fisheries and conservation. 
Consultations are carried out and working methods are 
devised so that Flood Defence targets can be achieved 
with minimum habitat disturbance.
Residential and commercial development in a river 
catchment is a cause for concern. Urbanisation of an 
area increases the amount and rate of run-off into the 
river which can increase the risk of flooding. 
Development in the flood plain is an even greater problem 
as it places additional properties at risk of flooding 
and reduced flood plain storage. This can lead to
higher upstream water levels and higher flows downstream, 
of the development, and therefore further increasing the 
risk of flooding. The effects of development in a
catchment therefore have to be considered very carefully.
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particularly If they are in the flood plain.
3.5.2 Flood Risk Areas
Urban areas at risk of flooding from rivers are shown on 
map No. 14.
Detailed surveying and the development of flood models 
are required to improve the assessment of the areas 
currently at risk and the extent of the flood protection 
provided.
The presence of a flood alleviation scheme does not 
remove entirely the risk of flooding. Schemes which
protect urban conurbations to a return period of less 
than 100 years are considered to have a medium risk of 
flooding whilst schemes of return periods in excess of 
100 years are considered to present a low risk. In 
addition, no matter what type of scheme has been 
implemented, a continuing programme of maintenance will 
be required to maintain the level of protection
3.5.3. Capital Works
The target standard for urban flood defence schemes is a 
return period of 100 years hoi higher although a lower 
standard can be accepted if this is all that can be 
justified by a cost/benefit analysis.
3.5.4. Operational Maintenance
This involves a variety of activities. For example weed 
cutting, tree removal, dredging and gravel removal, are 
needed to ensure the efficient use of the river system 
for its basic purpose of conveying water.
The removal of fallen trees and minor bank repairs using 
stone pitching are the only operational activities that 
the Authority has carried out In the recent past on the 
Rivers Ehen and Calder. Weed cutting is carried out on 
some of the smaller tributaries as and when necessary.
3.5.5. Flood Defence Objectives
To control development and other works in rivers or on 
flood plains such that risks of flooding are not 
increase.
To provide effective flood defences for the protection of 
people and property to a standard appropriate to land 
use.
To provide adequate arrangements for flood forecasting 
and warning.
To carry out maintenance works where and when necessary 
to protect relevant land use.
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1. Egremont
2. B raystones
3. Wath Brow
4. C leator Mills
5. Seascale
6. Ennerdale Bridge
7. Arlecdon
8. Kiln Brow,Cleator
9. Hilden Terrace,Cleator
10. Low Mill, Rothersyke
11. Black Beck
12. Priorling,River Calder
F L O O D  D E F E N C E  
F L O O D  R I S K  A R E A S
N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
R I V E R  E H E N / C A L D E R  C A T C H M E N T
KEY
L e n g t h  o f M a in  R i v e r  
* ' * N o n  M a in  R i v e r  
□  F lo o d  R is k  A r e a s
13. Orgill,Egremont
14. Lower Ehen (Flood Plain)
15. M oorhouse
16. Dub Beck
17. Braystones
18. Nor Beck
19. River Ehen,flood plains
20. Kiln Brow,Cleator
21. River Keekle
22. Cleator Moor
23. River Keekle • confluence
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To take account of environmental requirements when 
undertaking Flood Defence works.
3.6 WATER RESOURCES 7(f)
3.6.1 Hydrometric Network
Rainfall data for the catchment is collected at a number 
of sites in either monthly or daily gauges. The monthly 
gauges are read by the N.R.A, staff; the daily ones by 
private observers or N.W.W.
Lake levels are recorded at the outfall of Ennerdale 
Lake. River levels are record on the River Ehen at two 
locations which are calibrated to enable flows to be 
devised.
Levels on the River Caldew, which can be converted to 
flow data, are measured at Calder Hall.
All these stations are connected to Chertsey Hill 
Hydrometric Office by a telemetry system. Which enables 
data to be collected/retrieved remotely. This data is 
backed up by autographic chart recorder. Details of the 
network can be seen on Map No. 15.
3.6.2. LICENSED ABSTRACTIONS
Licensed abstractions within the catchment, are from a 
variety of sources; boreholes, walls, springs, a lake, 
and rivers. The range from small volumes for domestic 
and agricultural purposes, to very large licensed 
abstractions for industrial and public water supply 
purposes.
The total licenced volume from the catchment is: -
Underground Sources 1,176,000,000 gallons/year 
approximately
Surface sources - 12,466,500,000 gallons/year 
approximately.
making a total licensed volume of 13,642,557,500 
gallons/year.
The two major abstracters are: -
N.W.W. - 6,975,000,000 gallons/year for Public Water 
Supply
BNF pic - 6,655,0-00,000 gallons/year for mainly 
industrial and cooling purposes.
N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
R I V E R  E H E N / C A L D E R  C A T C H M E N T
W A T E R  R E S O U R C E S  
H Y D R O M E T R I C  N E T W O R K
F l o w / l e v e l  m e a s u r i n g  s t a t i o n s  
D a i ly  r a i n g a u g e  
M o n th ly  r a i n g a u g e
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There are a number of licences which incorporate residual 
flow or compensation water elements, in order to protect 
the water environment and other licensed abstracters. 
These are shown in detail on Map No. 16 however the 
licensed abstractions for BNF pic are shown separately on 
Map No. 17.
Pqn-n 0 ~ } of SR
N A T I O N A L  R I V E R S  A U T H O R I T Y
N O R T H  W E S T  R E G I O N
R I V E R  E H E N / C A L D E R  C A T C H M E N T
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L I C E N S E D  A B S T R A C T I O N S
A g r ic u l tu r a l  a b s t r a c t i o n
C o m m e r c i a l  a b s t r a c t i o n  
I n d u s t r i a l  a b s t r a c t i o n
P u b l i c  w a t e r  s u p p l y  a b s t r a c t i o n
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N A T I O N A L  R I V E R S  A U T H O R I T Y
B o r e h o le  
F l o r e n c e  m in e  
B r a y s t o n e s  
B e c k e r m e t  m in e  
B ro w  T op  b o r e h o le  F  
B ro w  T o p  b o r e h o l e  E 
B row  T o p  b o r e h o l e  C 
B ro w  T op  b o r e h o l e  B 
B ro w  Top b o re h o le  D 
C a ld e r  V a lle y  b o r e h o l e  No1 
C a ld e r  V a l le y  b o r e h o le  N o 9 
C a ld e r  V a l l e y  b o r e h o l e  N o 1 0
12 C a l d e r  B r id g e
13 C a ld e r  H all M A P  N o
4.0 TARGETS AND OBJECTIVES
4.1.1.
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6.0 CATCHMENT ISSUES
6.1.1. General
A large number of issues have been identified within the 
Ehen/Calder catchment where conflicts between competing 
uses or needs for the water have arisen.
The full list of these issues that have been identified
is shown in APP.......but several have been singled out
as being necessary for more pressing consideration within 
the next few years and these are discussed in more detail 
in this section.
This does not however mean that the other issues are not 
important but does indicate that the timescale for 
resolution is not so short as the ones shown here.
6.1.2 ENNERDALE WATER
Ennerdale water lies at the top end of the Ehen 
catchment. It is a nutrient poor lake and is second 
only to Wastwater in the Lake District for its low 
productivity. Due to its indigenous flora and fauna, 
Ennerdale is of national conservation importance and is 
designated as a Site of Special Scientific Interest 
(SSSI) by English Nature. The fauna includes 3 species 
of crustacea found nowhere else in England.
The fish community of Ennerdale is dominated by arctic 
char and brown trout. Investigations by the Institute 
of Freshwater Ecology (IFE) in the early 1980's 
demonstrated that Ennerdale Char are genetically distinct 
compared with other char in the Lake District. This is 
perhaps as a result of the complicated geological history 
of the area resulting In the fish being isolated since 
the last Ice Age. The fish stocks are currently the 
subject of extensive research activity.
There is a fish pass at Ennerdale Lake Weir that allows 
fish to enter the lake from the River Ehen. This was 
originally granted M.A.F.F. (Ministry of Agriculture, 
Fisheries and Food) approval in the early 1970's.
There is a fish pass at Ennerdale Lake Weir that allows 
fish to enter the lake from the River Ehen. This was 
originally granted M.A.F.F. (Ministry of Agriculture, 
Fisheries and Food) approval in the early 1970's.
This fish pass is currently being modified to take into 
account the new water abstraction regime and the modified 
design has provisional approval from M.A.F.F.
Farming in the catchment surrounding the lake is limited 
and consists mainly of sheep and beef rearing and there 
Is also a little dairy farming. A high proportion of 
the catchment Is planted with coniferous forest managed 
by the Forestry Commission which may augment the natural
acidity associated with the catchment.
Lake levels have been recorded since the early 1950's and 
just downstream of the lake flows have been recorded
since 1972. This includes the monitoring of
compensation flow released by N.W.W. into the Ehen.
The water quality of Ennerdale is high and there are no 
direct trade or sewage discharges to the lake. Water 
form Ennerdale is used for public water supply with North 
West Water limited (M.W.W.) being the licensed 
abstracter. A new treatment plant and abstraction
system is in the process of being built.
To monitor water quality the lake is samples as it 
overflows to the River Ehen as follows
6 times per year for routine analyses.
2 times per year for more extensive analyses.
12 times per year for nitrates.
This sampling regime is carried out in accordance with 
the relevant E.E.C. Directives. Currently there are no 
water quality concerns although the River Liza continues 
to be monitored for the purposes of assessing 
acidification.
.1.3 MINIMUM ACCEPTABLE FLOWS
In determining a minimum acceptable flow the Authority 
will have regard to the maintenance of the ecology and 
character of the watercourse and it's surroundings; and 
water quality objectives; the requirements of fisheries; 
the requirements of any existing users and safeguarding 
public health.
The setting of minimum acceptable flows is a fundamental 
requirement of the management of many activities within a 
catchment.
In order to minimise the potentially damaging effects of 
water abstraction on a fishery and to ensure the 
maintenance of migratory fish stocks, it is essential 
that account should be taken of two basic water quantity 
requirements. The first is the minimum quantity if
water for the fish to survive. The second is adequate 
availability for higher flows at certain times of the 
year, to allow migration to the spawning grounds. 
Successful salmon angling is also dependant on higher 
flows.
The N.R.A. Is developing an automatic fish counter on the 
River Calder, which amongst other data, will provide 
quantative information on the flow requirements of 
migratory fish. This information plus computer
simulations, has [proved valuable in assessing and 
advising on the implications for fisheries of water 
resource development proposals.
Sewage and trade discharge consents are issued on the 
basis of a watercourse being able to assimilate 
pollutants. The minimum acceptable flow will dictate 
the required quality of discharges in order to prevent 
any adverse impact on the quality, and hence the uses, of 
the catchment.
Because of the age of the sewerage system in the Ehen 
catchment; it is mainly a combined system (foul and 
surface water in the same pipe); during heavy rainfall 
the sewers surcharge and require relief to the River Ehen 
via overflows. The flow in the River Ehen is controlled 
by water released from Ennerdale lake, so the minimum 
acceptable flow in the river is very important. The 
catchment could experience heavy rainfall, hence sewer 
overflow, without any significant increase in river flow.
.1.4 BOREHOLES
During the late 1960's and early 1970's exploratory 
boreholes were drilled In West Cumbria, both abstraction 
and observation, to assess the yield of the aquifers both 
for supply and for possible augmentation of the River 
Calder.
The main Water Quality function is to prevent 
contamination of the groundwater.
The main population centres are sewered but the rural 
areas rely on septic tanks and soakaways for effluent 
disposal. The rural area is intensively farmed, mainly 
dairy, which carried an obvious risk when associated with 
the two above activities. (Septic tanks and soakaways).
Farm waste regulations can be enforced to protect both 
surface and groundwater from pollution.
There are no nitrate sensitive areas designated in this 
catchment.
An issue which requires attention and monitoring, is the 
possible impact of ferruginous mine water drainage from 
old audits. This could be of significance on the River 
Keekle and, to a lesser extent, on Kirk Beck.
BNF pic are currently licensed to abstract 3.2 mgd of 
water, in total, from three boreholes in the Calder 
Valley. This water is discharged into the River Calder 
and can be reabstracted downstream at either Calder 
Bridge or Calder Hall. Under the terms of the
abstraction licence, only 50% of the amount of water 
discharged into the river from the boreholes, upto a 
maximum of 1.5 mgd, may be reabstracted downstream.
The Groundwater Protection policy is a very useful 
document to quote when dealing with planning applications 
for both discharges and abstractions from boreholes. 
All planning applications where appropriate, are 
considered and commented on by the N.R.A.
Augmentation of river flows by water abstracted from 
boreholes, can have a number of effects on Fisheries. 
The potential implications for fish populations must be 
taken into consideration. Borehole water can alter the 
water quality of rivers but augmentation, of appropriate 
quality, can be beneficial to fish populations.
There are obvious concerns about borehole abstraction 
implications in the vicinity of conservation sites, 
particularly wetland areas. In these areas the possible 
drawdown effect of abstractions, will be investigated. 
If proved to cause drawdown within the conservation site 
and to be a threat to flora and fauna, then the N.R.A. 
will object to the proposed borehole abstraction.
6.1.5 FLORENCE AND BECKERMET MINES
Mining in West Cumbria has been known to have been in 
progress since Roman times. Early workings were
individually small and numerous but the industrial 
revolution accelerated the development of both coal and 
iron mining.
Many of the old workings are interconnected and most are 
now flooded except those connected with Florence and 
Beckermet mines.
Water is abstracted from Florence mine, and discharged 
into the River Ehen at Braystones and then, after 
treatment at Brow Top, is distributed to the Sellafield 
plant.
The water qualify of the discharge, with which there are 
currently no problems, is high, and is regularly 
monitored.
The abstraction from the mine is of benefit to fisheries 
as it provides a stable, constant flow in Black Beck, 
which has a migratory fish population, and augments the 
flow in the River Ehen.
Water abstracted from Beckermet mine is transferred by 
gravity, via a pipe line, direct to the Brow Top 
Treatment plant. Here it is filtered and the pH
adjusted before distribution to the Sellafield plant.
The quality of these abstractions should be maintained as 
long as pumping continues and the water level in the 
mines is kept low, as this ensures reduced residence time 
and surface contact with reactive minerals.
6.1.6 BRITISH NUCLEAR FUELS pic ABSTRACTIONS
BNF is one of the world's largest suppliers of uranium 
fuel and one of the only two companies in the world who 
offer a complete nuclear fuel service from fuel 
manufacture, enrichment and transport, to reprocessing 
and waste management.
There has been a long-standing history of manufacturing 
activity on the site beginning with a Royal Ordnance 
Factory in 1940 for the manufacture of TNT.
In 1947 the first nuclear piles commenced for the 
production of weapons material.
The world's first industrial-scale nuclear power station 
was opened in 1956 at Calder Hall.
In 1985 the Fuel Handling Plant, SIXCEP (Site Ion 
Exchange Effluent Plant) and the Reprocessing Plant was 
opened and a Vitrification Plant was opened in 1992. In 
1993 EARP (the Enhanced Actimide Removal Plant) will 
open.
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The site covers 700 acres in total BNF employ 7,200 
staff on this site and there are 6,500 construction 
staff. The latter are reducing in number as building 
work is completed. Such a site requires large amounts 
of water both for industrial and domestic needs.
BNF have eight licences to take water from a number of 
different sources. These include water from two disused 
mines, from the rivers Ehen and Calder, from a number of 
boreholes in the Calder Valley and at Brow Top and from 
Wastwater lake.
The actual mechanics of these abstractions are very 
complicated. Water can be abstracted from the Calder 
Valley boreholes, discharged into the River Calder and 
re-abstracted downstream at Calder Bridge or Calder Hall. 
Water abstracted from Florence mine is discharged into 
Black Beck and thence to the River Ehen and then re- 
abstracted at Braystones. Water from Braystones,
Wastwater, Beckermet mine and the Brow Top boreholes is 
diverted to Brow Top treatment works where it is filtered 
and it's pH adjusted before being distributed to various 
parts of the plant at Sellafield.
BNF have a very sophisticated system which enables them 
to divert water from most of their abstracters, as demand 
dictates, to various destinations within the plant.
As well as stating in the various licences, the permitted 
volumes which must not be exceeded annually, the N.R.A. 
also controls BNF's abstractions by reduced abstraction 
and hands-off requirements, at prescribed flows, on the 
River Calder and by requiring a stated compensation flow 
to be maintained in the River Irt downstream of 
Wastwater.
BNF use their abstracted water for a variety of purposes 
including cooling, manufacturing processes, boiler make­
up water for the power station and for domestic needs. 
These different uses incur different charges depending 
mainly on the loss factor attributed.
At present, the total volume that BNF is licensed to 
abstract from all sources, is 24.5 mgd (million gallons 
per day).
BNF pic is the largest trade premises in the catchment 
with a number of effluent discharges
6 consented outfalls on the River Calder - under review 
5 consented effluents on the River Ehen estuary - under 
review in light of proposed new plants.
5 consented discharges to the Irish sea - under review as 
above.
1 consented discharge to Black Beck.
There are a number of short duration consents for
commissioning of new plant.
Because of the type of activity on site, mainly Nuclear 
fuel reprocessing and power generation, the water usage 
(24 mgd) and consequent discharges are very high. All 
discharges to the Calder, Black Beck and Ehen estuary are 
classed non-radioactive. Irish Sea discharges are
classed as low level radioactive.
As well as the NRA, both HMIP and MAFF also issue 
authorisation for liquid effluent to sea.
The EEC Fisheries Directive sets standards fro water 
quality for the protection and maintenance of designated 
freshwater fisheries. The discharges from BNF are such 
that the standards for temperature and copper are 
exceeded in the lower Calder.
Water is abstracted by BNF on the River Ehen at 
Braystones and on the River Calder at Calder Hall and it 
is essential that these sites are effectively screened. 
Proper screening will prevent fish either being entrapped 
or being drawn into the Intake. These arrangements are 
important to protect migratory salmonids, particularly 
juveniles, moving downstream, to the sea.
BNF pic, in conjunction with the NRA and MAFF, have 
recently constructed a new fish pass at Calder Weir which 
now forms a much improved passageway for salmon and sea 
trout. This pass will include an electronic fish
counter which will provide valuable information on fish 
stocks.
Current developments taking place at Sellafield Include 
THORP (Thermal Oxide Reprocessing Plant) and CHP 
(Combined Heat and Power Plant) which is essentially a 
replacement for Calder Hall power station. A further 
two treatment plants are being designed which will treat 
present effluent arising from existing reprocessing 
operations and that from THORP. A new interceptor sewer 
Is due for completion in January 1994. This will enable 
most effluent to be discharged to the sea rather than to 
the Calder.
In 1991 UK Nirex announced it's intention of 
concentrating It's investigations from the siting of an 
underground repository at Sellafield. This is still at 
the site Investigation stage.
Any future increase in demand for water resources by BNF 
will need careful investigation and an environmental 
statement.
Land drainage consents will need to be sought for any 
further diverting or culverting of existing "non-main" 
river watercourses that flow through the site.
Action will be taken to ensure that:-
1. Discharges to the Calder and the Ehen do not breach 
the EEC Freshwater Fisheries Directive or the 
Dangerous Substances Directive.
2. Discharges to the sea do not breach the Dangerous 
Substances Directive.
3. Discharge levels are as low as achievable and to 
gain a better understanding of site processes in 
order to maximise regulation.
4. There is continued monitoring of receiving water to 
ensure there is no adverse impact from chemical 
discharges. (the N.R.A. is not responsible for 
monitoring the radioactivity of discharges.)
6.1.7 OPENCAST COALING (River Keekle)
British Coal Opencast Executive opened up the Keekle 
Extension site in March 1987 and anticipate complete 
restoration by 1994.
To making the coal take there was a need to divert the 
River Keekle temporarily and a deep cut was created 
through the adjacent hillside.
Liaison between the N.R.A. and British Coal has continued 
from preliminary planning stages and it was possible to 
establish the "before" situation as a basis for 
negotiating reinstatement characteristics for all 
disciplines.
In addition to these normal planning procedures, 
opportunity has been taken to burying a former deep mines 
spoil heap into the excavation (amounting to 1.7 million 
tonnes.) Drainage from this spoil had severely polluted 
the river for several decades and a reclamation scheme in 
the early 1970's provided no betterment.
Negotiations and reinstatement are now progressing with 
the belief that no detriment will be incurred on Flood 
Defence, conservation, and water resource interests 
whilst Fisheries and Environmental Quality should 
realistically expect to see considerable Improvements.
Interests in ground water, its quality and movement will 
be of increasing interest, particularly in the years 
immediately after site closure.
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6.1.8 OATLANDS DEEP MINE SPOIL (River Keekle)
Up until the late 1960's deep coal mining occurred at the 
Pica colliery adjacent to the head waters of the River 
Keekle system. Like most deep mines a large quantity of 
spoil was created and stored as the Oatlands spoil heap. 
Consistent with other such deposits, acid conditions and 
leaching of iron resulted in extensive ochrous deposits 
in the River Keekle for several kilometres downstream.
In the early 1970's a restoration scheme capped the deep 
mine shaft and spread the spoil heal over the site area. 
Some top soiling may have occurred but the site remains 
fairly boggy and acidic. Ochrous streams continue to
come from the site as well as more diffuse inputs. 
Whilst the classification system suggests the stretch is 
not grossly polluted, the visual impact is extreme and 
the river is unlikely to reach its full potential in 
either water quality or Fishery terms until this problem 
is addressed.
6.1.9 RIVER EHEN FLOOD PLAIN
General
The main downstream flood plain of the River Ehen is 
located between Braystones Bridge and the railway bridge 
at Sellafield. An existing flood bank protects
agricultural land on the east bank of the river. On the 
west bank there is lesser height embankment to the river 
si flood flows can overtop and inundate agricultural 
land.
Issues identified
1) Flood Defence
The existing east flood bank offers protection to a level 
of the 1 in 10 year flood flow. On the west bank
flooding occurred more frequently with flows in excess of 
the 1 in 2 year return period overtopping the defences.
The possible development of part of this site for a 
nuclear power station will result in the following 
effects:-
Restrictions on the channel flow may affect 
immediate upstream flood defence Interests at flows 
in excess of those that previously overtopped the 
existing flood banks.
Possible increased flood risk to the downstream 
length of the River Ehen caused by the loss of 
storage in the flood plain.
Subsequent increased potential erosion of lengths 
of river channel lengths due to the increase in 
velocities if storage within the flood plain is 
lost.
2) Fisheries
Development within the Ehen flood plain may involve works 
either on the plain itself or within the river channel 
which could impact upon the fishery. One example of 
potential impact being the extent and timing of In-river 
civil engineering works.
Fish have specific habitat requirements Which may be 
seriously jeopardised by some river engineering 
practices. When considering both the life cycle and 
habitat requirements of migratory fish, the time and
methodology of any works in the channel needs to be 
strictly controlled so as to minimise disturbance and 
loss of habitat.
A balanced approach is required and is best promoted by 
effective consultation between all relevant parties.
3) Conservation
Background
The coastal Ehen flood plain is threatened by development 
by BNF pic on the east bank and construction of a 
pipeline by N.W.W. on the west. The whole flood plain 
here is of local conservation importance, being 
designated as a S.W.I., for its coastal wetlands.
Part of the plain is of national importance as a breeding 
site for the rate Natterjack toad.
Obi ectives
1) To retain the local conservation interest of the 
wider flood plain.
2) To ensure the River Ehen is not stabilised in this 
area which would prevent the formation ox bow 
ponds, critical for the breeding season of the 
Natterjack toads.
Strategy
Continuing liaison with BNF pic and N.W.W. and the 
conservation bodies with a view to protecting the 
conservation interests of the wider flood plain. The 
River Ehen without the Natterjack toad breeding site has 
been given Class 1 conservation status reflecting the 
importance of the eroding channel and subsequent creation 
of ox bow ponds to the species.
Conservation policy for category 1 areas will apply to 
protect the special interest.
4) Water Resources
There is a flow measuring station at Braystones. The 
station opened in 1973 and is badly affected by seasonal 
weed growth. Also, during floods, the river will
overtop the banks. The station is now a flood warning 
site.
In 1983, three peak level recorders were installed
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adjacent to the River Ehen on the flood plain. These 
were to collect peak level data for N.W.W.A. who wished 
to install two pipelines on the flood plain.
In 1992, the N.R.A. installed 9 peak level recorders on 
the flood plain. These were required to collect data 
for s site survey for BNF pic who are considering 
building a new power station.
5) Environmental Quality
The main downstream flood plain of the lower River Ehen 
is located between Braystones Bridge and Worborough 
Point. An existing flood bank protects agricultural
land on the .......bank of the River Ehen. This offers
a protection level of 1 in 5 years.
on the ....bank there is no enhanced flood defence level
other than natural bank levels. Again the present land 
use is for agricultural purposes.
The possible development of a nuclear power station Is 
being considered on the lower reaches of this flood 
plain. Detailed investigations Into the flood risks to 
such a development and also the affects of the existing 
natural flood plan system would have to be made before 
any development began.
6.1.10 FISH STOCKS : STATUS AND MANAGEMENT
The Ehen and Calder are principally migratory salmonid 
fisheries and both rivers are fished for salmon and sea 
trout, with limited brown trout fishing. Ennerdale is 
noted for its lake trout and arctic char and angling 
pressure is comparatively light.
In fisheries terms the major issue on the Ehen and Calder 
concerns a perceived decline in rod and line catches. A 
number of anglers and interested parties have expressed 
concern about the status of salmon and sea trout stocks. 
The concerns are often based on poor individual catches 
and/or the absence of visible fish. In many cases the 
assumption is made that recorded catches are due to 
smaller stocks of fish being available.
Currently, little is known about the exact relationship 
between catch, stock, fishing effort, fishing methods and 
environmental variable.
The National Rivers Authority collects a variety of data 
on fisheries which includes.
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1. Rod and line catch returns
Anglers who fish for salmon and sea trout submit 
catch returns detailing numbers and sizes caught. 
Just recently, these returns have undergone 
modification and a record of effort is also asked 
for. It is vitally important that a
representative and accurate picture of catches is 
obtained. Unfortunately, in recent years, (from 
1974 0 1989 during North West Water's stewardship 
return rates were only of the order of 20-25%) . 
The N.R.A. boosted this 70% in 1991 by a series of 
reminders being issued.
Historically, catches of salmon in the Ehen and 
Calder formed a part of the catch reported for 
South West Cumberland District. From 1969 salmon 
catches for the rivers were reported separately.
Catch returns for sea trout were instituted n 1976. 
Figure 1 and 2 show salmon and sea trout catch 
returns for the Ehen Calder from 1969 - 1991.
2. Log Books
Detailed information concerning catch and effort 
can be obtained from log books. A log book scheme 
has been in operation in the area since 1992.
3. Fish Counters
The North West Regional of the N.R.A. has been 
extensively involved in the construction and 
development of electronic fish counters. Such
counters can provide information ion fish movement 
and quantitive data on the flow requirements of 
migratory fish.
4. Survey Data
Prior to 1992, surveys were carried out in the Ehen 
and Calder usually in response to a problem that 
had been highlighted. Since 1992 there has been a 
programme of planned, strategic surveys, designed 
to obtain baseline information on fish stocks. 
Such surveys are undertaken on a national basis.
Where appropriate surveys designed to address 
specific issues will still be undertaken.
5. Redd Counts
Every year, where possible (allowing for water
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levels) a record is made of spawning activity 
throughout the catchments.
General
Anglers also submit scales for readings and tagged 
fish for examination.
This information also contributes to knowledge of 
fish stocks.
A good knowledge of fish stocks in fundamental to 
the National Rivers Authority in order for it to 
maintain, improve and develop fisheries 
effectively.
6.1.11 NUTRIENT POOR WATER AND ACID STRESS
The hard volcanic rocks in the upper catchment of both 
the River Calder and the River Ehen result in low 
nutrient waters. Such waters are naturally unproductive 
for freshwater invertebrates and fish and consequently 
fish stocks tend to be low in these areas (shown on map 
X).
Nutrient poor waters are susceptible to acidification 
from acid deposition (including acid rain and aerial 
filtration of dry acidic deposition) , as well as acid 
derived from rock substrata. Acid deposition does arise 
predominantly from the burning of fossil fuels.
Freshwater invertebrate data shows that the River Liza is 
slightly acid especially in its upper reaches and also 
suggests that although Work Gill is not acid some of its 
tributaries might be. Ennerdale Water is not acid but 
is considered to be susceptible to acidification.
The EEC Freshwater Fisheries directive states that the pH 
range for salmonid fish should be 6 - 9. The mean pH 
for Ennerdale water is pH 6.3 although at times it dips 
below pH 6.
Forestry in the Ennerdale catchment serves to exacerbate 
acid deposition principally by acting as a net to collect 
dry and mist borne atmospheric pollutants. These
pollutants are later washed off by rain.
As Ennerdale is considered susceptible to acidification, 
more extensive afforestation is not advisable. Second 
generation forestry should be developed according to 
Forestry Commission Guidelines of Good Practice.
Acid episodes are also caused naturally by high sea salt
levels in rainfall. Being coastal, Ennerdale is
susceptible to these from time to time, especially given 
that the prevailing wind is south westerly.
The N.R.A. routinely monitor water chemistry and 
freshwater invertebrates at sites on Worm Gill and the 
River Liza. Both water chemistry and freshwater
invertebrates were monitored at acid susceptible sites 
throughout the 1980's as part of a joint Department of 
the Environment and North West Water (NWW) project 
investigating acid rain (NWW) was predecessor authority 
for the N.R.A.).
The Institute of Freshwater Ecology (IFE) undertake 
monthly chemical analysis of samples from Ennerdale Lake 
and rainwater as part of their long-term acid rain 
monitoring.
Fish stocks in the streams 
Calder will be surveyed as 
programme.
of Ennerdale and the Upper 
part of a strategic survey
6.1.12 LOWER CALDER
The Lower Calder (that section of the river downstream of 
Calder Bridge) has a number of significant demands placed 
upon it, particularly in the areas of water abstraction 
and trade discharges. A large section of the lower end 
has also been extensively canalised.
The channel in its present state is of sufficient 
capacity and gradient to convey all known flows and has 
resulted in no known flood risks, although the 
canalisation has created extra erosion of the bed and 
banks. Measures to prevent this erosion have been
carried out by the riparian owners arid this will continue 
to be the case, subject to Land Drainage Consent.
The canalisation has seriously reduced the conservation 
interest of the river corridor within the works. There 
has also be significant reduction in fisheries habitat 
diversity, particularly pool and riffle features. Much 
of the lower river channel consists of bedrock 
constrained by gabions and blockstone, with little or no 
marginal cover and there are very limited holding areas 
for migratory fish. The continual movement of bed
material in some parts and erosion down to bedrock in 
others prevents the establishment of a health flora and 
fauna
The watercourse is used for the disposal of effluent 
arisings (non-radioactive from Calderhall power station 
the site ion exchange effluent plant (SIXEP), various 
water treatment plants and the Combined Heat and Power 
Plant (CHP). The discharges enter the river via six 
outfalls and specific effluent streams are consented by 
the National Rivers Authority. Uncontaminated surface
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waters are also discharged, but these do not require 
consent. Discharges from the CHP are not consented by 
the National Rivers Authority, because it is designated a 
'prescribed process' under the 1990 Environmental 
Protection Act and requires authorisation by H.M. 
Inspectorate of Pollution (HMIP). The discharges
consist mostly of cooling water purges and effluents 
associated with the production of demineralised water.
The water quality of the lower part of the river varies 
from Class IB - 2 (Good to Fair). The National Rivers 
Authority has a continuous water quality monitoring 
station downstream of the major discharges into the 
river. All the major effluent streams are sampled at 
least once per month, as is the Calder above and below 
these discharges. Biological water quality monitoring 
is also undertaken three times per year.
The provision of the EC Freshwater Fisheries and 
Dangerous Substances Directives apply and the National 
Rivers Authority has the duty of enforcing compliance 
with them. The discharges are such that the standards 
for temperature and copper are currently not met. The 
source of copper Is from wood preservative used in the 
power station cooling tower packing.
A flow measuring station was opened at Calder Hall 1973. 
There are a variety of instruments in the station, one of 
which is linked to the control room at BNF pic. From 
1973 to 1984 flows in the river were also measured at 
Calder Bridge using tube mounted recorders.
BNF pic have a licensed impoundment at Calder Hall and 
the weir has recently been extensively modified to 
facilitate water abstraction for industrial purposes. 
The current abstraction arrangements remain unchanged.
Additionally a new fish pass was also constructed. This 
has provisional approval from MAFF and will include an 
electronic fish counter. This pass will create a much 
improved passageway for movement of migratory fish up and 
down the river and provide information on the flow 
requirements of migratory fish.
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6.1.13 NIREX PROJECT
The project is aimed at investigating the suitability of 
basement rocks around Sellafield for the construction of 
a deep repository for radioactive waste. Several
exploratory boreholes have been drilled and more are 
planned together with the proposed construction of an 
underground rock characterisation facility (RCF). There 
will be no requirement for further water abstraction to 
be utilized by this facility.
Both surface and groundwater interests will occur 
throughout the exploratory phase of the site, 
particularly in the protection of the permotriassic 
sandstone aquifer which will be penetrated completely and 
in particular during the construction of underground 
roadway.
In the longer term, the site proposed for storage of 
radioactive materials with long half lives is likely to 
be viewed In timescale, orders greater than the 
Authority's Groundwater Protection Policy.
6.1.14 SEWERAGE
The vast majority of the catchment is sewered with only 
some small rural areas reliant on septic tanks. The 
system is mainly a combined system due to it's age with 
both foul and surface waters In the same sewer. Such 
systems incorporate overflows to watercourses which 
operate during heavy rainfall to prevent flooding. 
Discharges from sewerage overflows can impact on water 
quality and have an aesthetic impact due to the release 
of sewage solids.
Over 100km of the Ehen/Calder catchment is designated as 
Salmonid waters under the EEC fisheries directive and 
considerable public access. As such very exacting
standards must be delivered in order to support such fish 
and the aesthetic objection of this river. There are 
currently no serious effects on water quality problems 
due to existing overflows but there are some aesthetic 
problems yet to be addressed.
The progressive abandonment of small rural works through 
their connection to larger connerbations has increased 
the sewerage interest as the former are decommissioned.
A policy of maximising the use of sewerage assets is 
pursued.
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6 .1.15 MORESBY PARKS - BLACKWOOD BECK
6 .1.16
i)
ii)
iii)
iv)
6 .1.17
Blackwood Beck has traditionally been affected by 
sewerage effluent and contaminated surface water from 
Moresby Parks Industrial Estate.
The sewerage treatment works has now been abandoned but 
the storm overflow continues to discharge to it whilst 
the adjacent opencast coal site is still in operation.
In parallel, N.W.W. is addressing the intermittent 
contamination in the surface water system.
CLEATOR SEWAGE TREATMENT WORKS
This works represents the largest single discharge of 
treated sewage on the catchment dealing with flows from 
the Cleator/Frizington areas.
Issues which the Authority Is presently addressing 
include:-
Quality of the effluent produced and the impact on the 
River Keekle
Increased flows to the works as a result of resewerage 
works and the abandonment of smaller treatment works.
The colour of the effluent due to the presence of 
dyestuffs..
The location of the outfall in respect of it's close 
proximity to the River Ehen/River Keekle confluence.
SEABURN SEWER
Formerly a watercourse draining to the intertidal section 
of the Ehen through part of the Sellafield site, has 
recently been diverted into the Calder above the site. 
The lower portion is now used to carry some site surface 
waters and consented effluent discharges.
This intertidal section of the Ehen is very valuable in a 
fisheries context since Salmonids congregate in the area 
prior to migration upstream to spawn and effluent 
consents need to reflect this need.
In addition to a careful need to review existing 
discharges, there is a clear requirement to consider 
carefully any potential new discharges created with the 
site development.
Incidents through discharges of effluents from unknown 
sources has occurred and remains an issue with the E.Q. 
and P.C. section.
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6.1.18 NEWMILLS BECK
This is a tributary of the River Calder which confluences 
at the intertidal section and supplies water to the rare 
Natterjack toad breeding on the foreshore ponds at 
Sellafield. As a minor, largely independent watercourse 
its status has been determined somewhat lower than the 
rest of the Calder catchment.
Current issues are:-
i) The catchment is intensively farmed and as a consequence 
water quality has been affected.
ii) The Nirex project, should it go ahead, has potential 
implications both during its construction and operation 
from site run-off and the very high salinity waters from 
deep underground.
The principal issue associated with Newmill Beck is the 
influence of forming on water quality. This ranges from 
year to year but is largely poor and has not allowed the 
fish population to adequately recover from a kill some 
years ago.
Present farming initiatives seek to reverse this 
position.
A second issue is that of the exploration of the local 
geology by NIREX, the Government nuclear waste company, 
to seek a site for future nuclear waste below ground. 
Activities have the potential of influencing Newmills 
Beck both in the exploratory and operational periods.
6.1.19 RIVER EHEN - FRESHWATER PEARL MUSSEL
(Margaritifera margaritifera)
The freshwater pearl mussel is a nationally rare species 
and receives special protection under Schedule 5 of the 
Wildlife and Countryside Act 1981. It is known to be 
present in the Ehen Catchment though its exact 
distribution remains a mystery.
The presence of this species in a river warrants Class 1 
status under our conservation classification together 
with the full protection of such sites that this status 
infers. It is, therefore, a conservation priority to 
find these sites so that the species can be fully 
protected in this catchment.
It is, therefore, proposed to undertake a joint study 
with the English Nature in order to assess the 
distribution and population of freshwater pearl mussels 
within the Ehen Catchment as soon as is practicable.
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6 . 1.20 FLOOD DEFENCE
1) River Ehen. Egremont
A Flood Defence problem exists within Egremont where the 
Rugby Club and four adjacent houses are at risk from 
flooding. Serious flooding occurred twice in 1977 and 
once since.
River levels at this length of the River Ehen are 
controlled by a stone weir. The consequences of
lowering or removing this weir to lessen the flood risk 
would have effects upon upstream erosion and fish 
movements through the existing fish pass.
2) River Ehen. Braystones
At Braystones on the River Ehen, seventeen residential 
properties are at risk from fluvial flooding. The river 
flows through a 180° bend with an existing flood bank 
protecting the village. The defence was overtopped and 
outflanked in the last serious flood in January 1975. 
Further serious flooding occurred in 1977 and 1979.
Investigation work into the problem was carried out 1992. 
This indicated that the existing protection level is 1 
in 12 years; which is unsatisfactory. Indications
suggest that cost beneficial solution can be found 
costing £96,000. The scheme is included with the Flood 
Defence Medium Term Plan for construction in 1997 - 1998.
3) River Ehen. Cleator Mills
At Cleator, two factories known collectively as Cleator 
Mills suffering from periodic flooding from the River 
Ehen. One factory produces paper whilst the other
manufactures safety wear. Flooding has occurred twice 
since 1977.
Extensive use of the cellar areas causes enhanced flood 
damage. This problem is included in the Flood Defence 
Media.
Term Plan for construction is 199. . . , if a viable 
solution is Identified.
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4) Croasdale Beck. Ennerdale Bridge
A flooding risk exists in Ennerdale Bridge village, 3 
houses and a garage have experienced flooding from 
Croasdale Beck which is 'non-main' river. The location 
of the flooding is approximately 100m upstream from the 
confluence with the River Ehen.
The problem is caused by the deposition of gravel in the
river bed. Regular removal and maintenance of the
watercourse would minimise the risk of flooding in the 
future.
5) Arlecdon
Flooding has occurred in the village of Arlecdon caused 
by a debris screen blockage in a 'non-main' river. The 
properties flooded included a public house and three 
houses,
6) Orgill. Egremont
Serious flooding of up to 20 properties has occurred in 
the past. The problem is on the culverted lengths of 
Skirting Beck which is a 'non-main' river. A report was 
produced by Consulting Engineers for Copeland Borough 
Council which recommended remedial action to counteract 
the deficiencies of the culverted system.
The long standing problem involves structural obstruction 
and screen inadequacies.
6.1.21 RIVER CALDER - UPPER
For periods, from 1973 to 1984 there was a flow measuring 
station on the River Calder at Thornholmes and level 
recorders at Prior Ling and Prior Scales. These sites 
were monitored during the test pumping of the Calder 
Valley BNF pic boreholes. This data was collected for a 
study of the background flows in the Calder as part of a 
survey for BNF pic concerning their intention to abstract 
from groundwater in the Calder Valley.
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GLOSSARY OF TERMS
WATERCOURSE STRETCH
R Calder Foul - 
R Ehen
R Calder @ Calder Hall
R.Calder § Calder Bridge
New Millsbeck
R Mill Beck (Trib)
Worm Gill
Ponsonby 
Trib New Mills Beck
Boonwood 
Trib New Mills Beck
R Keekle Studfold
R Keekle Oakland
R Keekle Dub Beck Moor Row 
D/S Cin D Belt
R. Keekle Walkmill to Dowbeck
FROM TO SAMPLE
POINT
NO.
NY02 5 237 NY023 027 TIDAL 
NY03 5 046 NY024 027 74808950 
NY102 133 NY035 045 74808940 
NY066 058 NY025 027 74808946 
NY060 030 NY035 026 74808943 
NY121 100 NY066 090 7480941
7480947
74808945
NY038 218 NY025 214 74808981 
NY025 214 NY009 187 74808983A
NY010 168 NY010 144 74808988 
NY009 187 NY010 168 74808985A
SAMPLE LENGTH
POINT
LOCATION
NGR
TIDAL
NY025027 2.4
NY043 060 14.4
NY038029 7.8
NY040028 3.1
NY067 091 10.2 
SD052047 
SD0630945
NY026214 1.5
NY010187 3.5
NY007157 3.0 
NY010169 2.6
R Liza (U/S Ennerdale
Black Beck § Beckermet
R Keekle 20m U/S R Ehen
R Ehen 2 0m U/S R Keekle
R Ehen @ Kersey Bridge 
Rothersyke
R Ehen U/S R Calder 
D/S BNFL
Croasdale Beck p/c R Ehen
Ellergill Beck 0 Road Bridge
R Ehen @ Wath Brow
R Ehen @ A59 5 Egremont
R Ehen § Braystones
R. Ehen 100m D/S Keekle
R Ehen @ Ennerdale Bridge
NY212 108 NY124 144 748953L 
NY055 093 NY019 067 74809017 
NY010 144 NY012 129 74808990
74808980
74809101
74809109 
NY113 189 NY068 159 74808926M
74809022
74808970
74809007
NY014 110 NY019 035 74809015 
NY012 129 NY014 110 74809000 
NY124 144 NY012 129 74808960
NY131143 10.7
NY019067 5.7
NY013131 1.8 
NY014130
NY007084
NY023028 
NY075161 6.0 
NX995071 
NY033144 
NY011104 
NY070050 10.7 
NY012128 2.3 
NY069 158 16.2
R Keekle U/S Wathmill NY02 5 214 NY009 187 74808983A NY010187 3 .5
R Keekle U/S Oatlands NY03 8 218 NY025 214 74808981 NY026214 1. 5
R Keekle @ Walkmill Bridge 74880983B NY008187
Dub Beck pto R Keekle 74808986 NY001168
R Keekle @ Keedle Terrace 74808987 NY005163
R Keekle U/S Cleator Station 74808989 NY013135
Kirk Beck NY046 123 NY011 060 7480901 9. 2
